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To all whom it may concern. 
Be it known that I, JEROME. E. CooLEY, a 

citizen of the United States of America, and 
resident of Manhattan, Riley county, Kan 

5 sas, have invented certain new and useful 

10 

15 

20 

25 

35 

40 

45 

50 

Improvements in Automatic Telephone 
Systems, of which the following is a specifi 
cation. 
My invention relates to improvements in 

automatic telephone systems, and more par 
ticularly to improved means for giving the 
calling subscriber a busy signal when the 
called line is busy, and for preventing the apparatus employed in establishing a con 
nection from being unnecessarily tied up 
when the called line is busy, 

Heretofore, in automatic systems, it has 
been customary to associate a busy signaling 
machine with the connector, and when this 
connector attempted to establish connection 
with a busy line, this busy signaling ma 
chine was brought into operation to thus in 
form the calling subscriber that the called 
line is busy. Then when the calling sub 
scriber hung up his receiver, the connection 
would be released. The trunks and switches 
employed in establishing the connection 
would thus be inaccessible for further use 

: during the period that the busy signal was 
being given and until the calling subscriber 
hung up his receiver. By my invention, 
however, I prevent the switches being tied 

in this, manner in that I provide means whereby all switches, employed in establish 
ing a connection will immediately be re 
leased when an attempt is made to establish 
connection with a busy line, and the busy 
signaling machine, instead of being 
ciated with the connector, switch, as hereto 
fore, is associated with the individual line 
switch of the calling line. When this line 
switch releases for any reason while the call 
ing subscriber has his receiver of the hook, 
the busy signaling machine is connected 
with the calling line to thus give the usual 
busy signal to the calling subscriber. 
These and other features and objects of 

my, invention will be more readily under stood by reference to the accompanying 
drawing, in which I have illustrated one em 
bodiment of my invention in connection 
with certain automatic switches of a well 
known type, 

Specification of Letters Patent. 
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The drawing shows an automatic substa 
tion and the central office apparatus of an 
automatic telephone systern embodying the 
principles of my invention. The central 
office equipment shown herein comprises 
only the so-called line switch and con 
nector switch, but it will be clearly under 
stood by those versed in the art that so 
called selector Switches may be inserted in the System, thereby increasing the capacity 
of the exchange without departing from the 
principles of my invention. The so-called 
Selector Switches. Inay be of a type similar to 
the selector switch shown in British patent 
to T. G. Martin No. 1419 of 1910. 
The substation. A shown herein may be of any suitable or approved type and com 

prises the usual receiver 2, transmitter 3, 
ringer 4, and condenser 5. Being an auto 
natic substation it is also provided with an 
impulse transmitter or calling device which 
is represented herein by a pair of impulse 
Springs 6 and 7 and an impulse wheel 8, 
which latter is assumed to be controlled 
through the medium of a finger hole dial 
(not shown) in such a manner that the im 
pulse Springs 6 and 7 may be momentarily 
separated a number of times corresponding 
to each digit of the number to be called. 
The line switch C. which is associated with 
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the line of the substation A is of the general 
type of line switch shown in British patent 
to T. G. Martin No. 1419 of 1910, above 
referred to, the circuits being slightly modi 
fied to operate in a system embodying my 
invention. This line switch comprises, 
among other details, a plunger (not shown) 
attached to the P.1d of a so-called plunger 
arm 9 which is controlled by the magnet 10. 
The magnet 10 comprises two windings, 
namely, the pull-in winding 11 and the hold 
ing or cut-off winding 12. The winding 11 
operates both the plunger arm 9 and the cut 
of armature. 15, while the winding 12 is only . 

enough to operate the armature 15 strong 
and to hold the plunger arm 9 in an operated 
position after it has once been operated by 
the pull-in winding 11. The circuit of the 
pull-in winding 11 is controlled by the line 
relay 13 and the relay 14, both of which I preferably make slow acting, i. e., they are 
slow to deemergize after their energizing cir 
cuits have been broken. The relay 13 also 
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C(i)t'ois a circuit frt in the busy achie Q. 
through the contacts 88, and 89. When the 
plunger a.m. 3 is operated, this pinger is 
fol'ce int) ... haiak if out act springs, fore 
i?ig the spling: 16, 17, is ail i. i. 8) en 
gasgeirin; with the springs 20, 2, 22 and 23 
1' 'spectively. & 4 Ligi) inly one set of 

(36-25} is showil, each lius switch $prings 
S Ris (5 fth a plar.lity if is cl: Scis, 
each set forming is le" initia: 33 3, a tails, line 

{{{{{ti s; Svil. ii. E., a 
t4:d it is ultiple with the 

Correspuisg split is of aii il 8, 3, \, it clies of 
the group which is contact lied iv thi: ; aster 
switch. D. 
The master switch is of the sii. 16 gen 

leading: . ( a 
trunk lie 

i eral type as that disclosed in Riitish patent 

2. 

3. 
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and Erickson, shf 

to R. W. jailes No. 26,30: 3: 3998, beiig, 
however, of the partistillar by 
the above-Yeritiated 3ritish: - 'a N 
1:9 gf 93). $ it: hi: ; ; iii);} : 
switch, 3.5 is; ; ; ; ; ki: ; 13, is 
plugers. Šlie i, ie siii: 
tion ti" engage &ire 21): id.} f : is 
line. 
The witch 3, is: if the S.5, lie 

general type, yi "kiri :(ts) : Yitici discio;se: 
in Unitei Sii: * 'tte is a fei: . 
grated March 3, 306, gir 
modified to adapt the switcit to operaie is a 
systein in which he central office aparatus 
is controllied by impulses- delivered over the 
two sides of the line in series. The cir 
cuits are also otherwise slightly modified to 
operate in a system embodying the princi. 
ples of my invention. The connector is pro 
vided with a shaft (not shown) carrying the 
wiper's 24, 25 and 28. The shaft is con 
trolled by the verties i ni agref 2 and the 
rotary magnet. 28. The usual site switch 
comprising the wiper's 29, 39, 3} and 32 is 
controlled hy the private sagiiit, 33 in the 
usual. well-known anner. The is a gllei. 34. 
is the is a release laagnet, Tie (pérations 
of the switch are controllied through the 
medium of the double-wound sine elay 35, 
through which the calling subscriber re 
ceives talking current. The called subscriber 
receives talking current, through the so 
called back-bridge relay 36. The ringing 'e- 
lay 37 is the means through which ringing 
current is applied to the called line. . . A general description of the apparatus 
having been given, it will now he explained 
how a connection is established between zi. 
slabstation A. and a callied sistation (not 
sown). It will also be explained how, if 
tlie called substation is busy, all of the ap 
paratus is automatically released and re 
turned to normal position, whereby the 
trunks are if it foul being made it isy and 
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the calling subscriber is given asy signal 
through the medium of his individual line 
switch C. 

& is:ised in 
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it will be assumed that the nunaber of the 
:alled silistiation is 20. (Jpon he removal 
of the receiver fross the switch-hook at the sts station ... reparatory to making a call, 
sil '!'"gizing circtii is ciosed through the 
line relay 13 of the line switch C. This ir. 

G 

'ti? extends fro;; gro ind ( ' through the 
sprigs 38 a 1:1 39, conducts y +9, through 
ti: Suisitioi is. :))}{dictor it, siriigs 42 
: ; d. 4; and tic; it): relay 3 to a tiery B, 
tle: ce: 2; rough is: tiery i3 to ground. The 
it: Tel: Y i3, it; eitergizing, operates to 

- the 'i'i:iii. of the pill.ii), winding , i. 
; : '' it extends f'() is ground (“through 

th' springs 44 and 45, springs $6 and it, 
lii!-il winding 11 and the springs 48 and 

46 for attery 3, The pull-ji, widing 13. 
{}}E 'ité: to as tie triaat, are 3 to force 
tie spring: 38 and 43 out if euggerheat 
with the spring: 39 and 42, respectively, gid 
aist (-i ''{{{2,3 ... fo'c' ti - 
it is ge's at 1, 9 is lic: i: ; 18. 

2. tige:" or the 
(3 if 

its 33, it it:lt: '(', 'h: Ysengage; i.ent, of the 
s 3. s: :"irg: 3S aid 43 from th: springs 38 : Iti 

42 {}}les the () rcuit () the line relay 3. 
The line tria y ll: Being slav ai:iii) 
ial jai:k in inseckia no vete', h{}} is 

...), :- 

ti; a. it ling groun'i i pied to tie hill. 
ig windi fig 12 froja, the contictor 3. This 
engageinent of the stings 46 said i8 with 
tle springs 20 arti 23, respectively, extends 
tle subscriber's lire to the lirae relay 35 of 
the connector E. The line relay 35. of the 
connector Switch E is tiereupon energized, 
ciosing a Circuit through the relay 59,. This 
circuit, extends from ground (3 ti, rough the 
c4}} is ct if the springs 52 and 53 and the 
Irelay i? to battery B. The relay 50, upon 
clergizing, closes the aiove-mentioned hold 
ing circuit ti'ough the cut-aff winding 12. 

is circuit extensis frong"(t)ci G' through 
- 54 and 35, springs 56 and 57, 

in and the fit-eff wind 
* S. ! 3. he widing 2, upon 
ergizing, incids the arniature 15 and the 

juger 9 in their (j)elated positions after 
"ct it of the pill-iri wiilding is broken 

by the opening of the spirings 44 and 45. 
The energization of the relay 50 also closes 
an energizing circuit for the slow acting re 
lay 14 of the line switch. This circuit ex 
tends from ground G' through the springs 
54 and 55, springs 56 and 57, bank spirings 
21 and 17, springs 58 and 59 and the relay 
14 to attery 3. The relay, 1d, upon ener 
gizing, closes a circuit extending from 
groinci (; throigh the springs 60 and 6t 
and the conductor (52 to the connector pri 
late lank contact 63, which guards against 
the still-statio. A being seized by a connector 
switch. The energization of the relay 50 
also prepares a circuit for the vertical mag 
net of the connector by bringing into en 
gagement the springs 64 and 65 and opens 
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. the circuit of the release magnet 34 at the 
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springs 64 and 66. The calling subscriber 
now operates his calling device for the first 

10 

- 15 

The vertical magnet 27 receives two im 
20 

opposite the second level of bank contacts. 
The relay 67, which was included in series 
with the vertical magnet, remains energized 
during the entire time that impulses are 
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digit 2 of the called number, whereby the 
substation impulse springs 6 and 7 are op 
erated twice momentarily, each time break 
ing the circuit of the connector line relay 

The relay 50 of the connector being 
slow acting does not deénergize during the 
momentary interruptions of its circuit by 
the line relay 35 and consequently each time 
the latter deenergizes, an impulse is trans 
mitted through the vertical magnet 27. This 
circuit extends from ground G through the 
Erg 52 and 51, springs 64 and 65, rela 
6, vertical magnet 27 and the side switc 
wiper 29 (in first position) to battery.B. 
pulses over this circuit and operates to raise 
the switch wipers 24, 25 and 26 to a position 

transmitted through it and operates 
to clo 
33. The circuit for the private magnet 33 
extends from ground G through the springs 
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68 and 69 and the private magnet 33 to bat 
tery B. After the last impulse is deliv 
ered, the relay 67 opens the circuit of the 
private magnet 33, which, upon deemergiz 
ing, permits the side switch to advance from 
first to second position. The movement of 
the side switch wiper 29 from first to sec 
ond position transfers the battery connec 
tion from the vertical magnet 27 to the ro 
tary magnet 28. The calling subscriber now 
operates his calling device for the last digit 
0, in response to which the connector line 
relay operates to transmit sten impulses 

, through the rotary magnet 28 in series with 
the relay 67, whereby the shaft wipers are 
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digit in the same manner as for the 
vious digit to cause the private magnet 33 

rotated onto the contacts of the desired line. 
This circuit extends from ground G' through 
the springs 52 and 51, springs 64 and 65, 
relay 67, springs 70 and 71, rotary magnet 
28 and the side switch wiper 29 (in second 
position) to battery B. The relay 67 op 
erates in response to the impulses for this 

pre 

to advance the side switch one more posi 
tion, i. e. from second to third position. 
The called substation is equipped with an 

individual line switch (not shown) similar 
in all respects to the line switch C, so that 
when the wipers 24, 25 and 26 of the con 
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nector E are rotated onto the contacts of the 
desired line, they are rotated onto contacts 
similar to the contacts 63, 72 and 73 of the 
line switch C. By the engagement of the 

rs 31 and 32 with their side switch wipe o 
third-position contact points, the line con 
nection is completed with the called line. 

se the circuit of the private magnet . 

third 
relay 78 to battery B. The relay. 78, upon 
energizing, interrupts the circuit of the ring . 

Upon the engagement of the wiper 30 with 
its third-position contact point, a circuit is 
completed through the cut-off winding of 
the called line switch. The said circuit ex 
tends from ground G' through the side 
switch wiper 30, private wiper 25, bank con 
tact 63 of the called line switch, springs simi 
lar to the springs 61 and 74 and through the 
cut-off winding to battery B. The cut-off 
winding of the called line switch, upon en 
ergizing, operates to disconnect the line re 
lay from the called substation. The con 
nection of ground G with the connector pri 
vate bank contact of the called line Ey. 
the called line from being seized by some 
other connector switch. By the engagement 
of the side switch wiper 29 with its third 
position contact point, the circuit of the 
ringer relay 37 is closed. This circuit ex 
tends from ground G' through the inter 
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85 
rupter 75, relay 37, springs if and 76 and 
the side switch wiper 29 to battery B. The . 
ringing EEASE the calling line 

8 from the ca. line and bridges the ringing 
current generator R across the called line to 
signal the called subscriber. The ringing is energized only intermittently, eaWs 
Figh the medium of the interrupter (5. 

Upon the response of the called subscriber 
his line is provided with talking current 
through the windings of the back-bridge re 
lay 36, which relay upon energizing, closes 
the circuit through the ringer cut-off relay 
78. The said circuit extends from ground 
G" through the side switch wiper 30 (in 

osition), springs 79 and 80 and the 

ing relay 37 at the springs and 76 and 
closes, a locking circuit for itself through 
the springs 81 and 82 independent of the 
springs 79 and 80. 

After the conversation is completed, the 
connection is released by the hanging up of 
the receiver at the calling substation in the 
following manner: When the receiver at the 
substation A is restored to the switch-hook, 
the separating of the hook-switch springs 
destroys the energizing circuit of the con 
nector line relay 35. The relay 35 is there. 
upon deemergized and opens the circuit of 
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the relay 50. The relay 50, upon deenergiz 
ing, completes a circuit extending from 
ground G through the springs, 52 and 51 
springs 64 and 66, off-normal springs 83 and 
84 and the release magnet 34 to battery B. 
The magnet, upon energizing, restores the 
switch shaft and side switch wipers to nor mal position and its own circuit is broken at 
the off-normal 'springs 83 and 84 when the 
shaft reaches its lowest position. The E. 50, upon deenergizing, also opens the hold 
ing circuit for the winding 12 and the relay 
14 of the line switch C at the springs 54 and 
55. The line switch C, upon becoming de 
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energized, allows the plunger arm 9 to re 
turn to normal position. 

It will now be explained how, when an 
attempt is made to establish a connection 
with a busy line, the line switch and con 
nector are released and how the release of 
the line switch connects the busy signaling 
machine Q with the calling line to this give the calling subscriber the hasy signal. 
If the called subscriber is busy, there will be a guarding potential upon the connector 

private bank contact, just as explained in 
connection with the line switch C. The 
sonnector private wiper 25, upon engaging 
this guarding contact, and before the side 
Svitch wipers have passed to third position, 
completes an energizing circuit through the 
fely 85. This circuit extends from ground 
at the private bank contact through the pri 
vate wiper 25, side switch wiper 30 (in sec 
'ond position), relay 85, springs 86 and 69 
and the private magnet 33 to the battery B. 
The relay 85, upon energizing, opens the 
holding circuit for the winding 12 and the 
relay 14 of the line switch C. The winding 
12, upon deemergizing, allows the armature 
15 to fallback and the springs 38 and 43 to 
make contact with the springs 39 and 42, 
respectively. The plunger arq 9 is with 
drawn from the bank of contacts 16 to 23, 
inclusive, thus opening the circuit of the 
relay 35 of the connector E at the springs 
16, 20 and 19, 23. The deemergization of 
the line relay 35 allows the connector to re 
lease in the manner before mentioned. The 
Springs 38 and 43 making contact with the 
springs 39 and 42 closes a circuit through 
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35 

the line relay 13 of the line switch C. The 
relay 14 being slow acting, the relay 13 
energizes before the relay 4 has had time 
to deemergize and thus completes a holding 
circuit for the relay 14. The said circuit 
extends from ground G' through the springs 
44 and 45, springs 46 and 87 and the relay 
14 to battery B. The relay 14 remains 

- energized over the above-traced circuit and 
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retains the circuit of the pull-in winding 11 
open at the springs 46 and 47. The line 
switch C is thus prevented from tripping 
and the cut-off armature 15 is prevented 
from operating. The relay 13, upon ener 
gizing, closes the contacts 88 and 89 and 
thus connects the busy signaling machine Q. 
with the calling line. Abusy signal is thus 
transmitted to the calling subscriber over 
the following path: from the busy machine 
Q through the springs 88 and 89, springs 43 
and 42, conductor 41, through the substa 
tion A, conductor 40, springs 39 and 38 to 
ground G and from ground G' to the busy 
machine Q. The subscriber, upon receiving 
the busy signal, replaces his receiver upon 
the receiver-hook. The replacing of the re 
ceiver upon the receiver hook allows the 
switch-hook springs 90 and 9i to separate, 

with the individual 

1,212,908 

which action opens the circuit of the line 
relay.i.5 and permits the relays 13 and 14 of 
the line SYitch C to return to normal. 

It will thus be seen that I have devised a 
very efficient system in which, when the con 70 nector attempts to make connection with a 
busy line, the switches employed in estab lishing this connection will immediately be 
released and are thus it condition for fur. 
ther use. In this manner prevent the 
switches and trunks employed in establish 
ing his connection from being unnecessarily 
retained in use during the time elapsing 
between the time when the connector strikes 
a busy line and the calling Subscriber hangs 
up his receiver. In this way I am enabled 
to greatly reduce the number of switches 
and trunks required in a telephone exchange 
and thus greatly increase the efficiency of 
the system. It will furthermore be seen 
that I have devised a very efficient means for 
transmitting a busy signal to the calling 
subscriber by having this signal associated 

switch. 
While I have illustrated my invention in 

connection with one particular type of auto 
matic system, it will, of course, be under 
stood that it is capable of use with many 
other forms of systems, and is equally as 
well adapted for use in connection with 
semi-automatic systems-that is, systems in 
which a manual link circuit is employed in 
combination with automatic means for eS 
tablishing a connection between two sub 
scribers’ lines. 
What I claim as my invention is:- 1. In a telephone system, a plurality of 

subscribers’ lines, an automatic connector 
switch for establishing connection with a 
called line, said switch provided with top erating magnets for moving the switch, irst 
to elect a group of licies and for thereafter 
moving the switch to pick out a line in the 
elected group, said switch controlled over 
two sides of a calling line in series, means 
for extending a connection from a calling 
line to said connector switch, and means for 
automatically releasing said last connection. 
upon said connector attempting to establish 
connection with a called line which is busy. 

2. In a telephone system, a plurality of 
subscribers’ lines, an automatic connector 
switch for establishing connection with a 
called ine, said switch provided with op 
erating magnets for moving the switch first 
to elect a group of lines and for thereafter 
moving the switch to pick out a line in the 
elected group, means for extending a con 
nection from a calling line to said connector 
switch, said connector switch controlled over 
two sides of the calling line in series, means 
for automatically releasing said last con 
nection upon said connector attempting to 
establish connection with a called line which 
is busy, and means controlled by the release 
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of said last connection for releasing said 
connector. . . " 

3. In a telephone system, a subscriber's 
line, a line switch individual thereto, means 
for operating said switch to extend a con 
nection from said line, a busy signaling ma 
chine associated with said switch, and means 
controlled by the release of said switch for 
connecting said busy signaling machine With 
the calling line. 

4. In a telephone system, a subscriber's 
line, a line switch individual thereto, a busy 
signaling machine associated with said 
switch, means for operating said switch, 
means for releasing said switch. When an at 
tempt is made to establish connection with 
a busy line, and means controlled by the 
release of said switch for connecting said 
busy signaling machine with the calling line. 

5. In a telephone system, a subscriber's 
line, a line switch individual thereto, a busy 
signaling machine associated with Said 
'switch, means for operating said Switch, 
means for releasing said switch. When an at 
tempt is made to establish connection with 
a busy line, means controlled by the release 
of said switch for connecting said busy sig 

30 

naling machine with the calling line, and 
means controlled by the replacing of the re 
ceiver on the hook at the calling substation 
for disconnecting said busy signaling Ina 
chine from the calling line. 

6. In a telephone system, a calling sub 
scriber's line, a called subscriber's line, a 
line switch individual to said calling line, 
an automatic connector switch adapted to 
establish connection with the called line, 
means for establishing connection from the 
line switch to said automatic switch, means 
for releasing said line switch when said con 
nector attempts to make connection with a 
busy line, a busy signaling machine asso 

4; w se 
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ciated with said line switch, and means con 
trolled by the release of said line switch for connecting said busy signaling machine with 
the calling line. . . . 

7. In a telephone system, a calling sub 
scriber's line, a called subscriber's line, a line 
switch individual to said calling line, an au 
tomatic connector switch adapted to estab 
lish, connection with the called line, means 
for establishing connection from the line 
switch to said automatic switch, means for 
releasing said line switch when said con 
nector attempts to make connection with a 
busy line, a busy signaling machine asso 
ciated with said line switch, means con 
trolled by the release of said line switch for. 
connecting said busy signaling machine with 
the calling line, and means controlled by 
the replacing of the receiver on the hook, at 
the calling substation for disconnecting said 
busy signaling machine from the calling 

e... is . . . "8. In a telephone system, a calling-line, 

a line switch therefor for extending a con 
nection from said line, a line relay for said 
switch bridged across said line and adapted 
to be energized when the subscriber removes 
his receiver from the hook, an operating 
Imagnet for said switch adapted to be en 
ergized by the operation of said line relay, 
and means for preventing the operation of 

70 

said line relay from closing the circuit of 
said operating magnet when said switch is 
released while the calling subscriber has his 
receiver off the hook. . 

9. In a telephone system, a plurality of 
subscribers’ lines, an automatic connector 
switch for establishing connection with a 
called line, means including an automatic 
switch for extending connection from a call 
ing line to said connector switch, a holding 
circuit for said last-mentioned switch, and 
means for opening said holding circuit when 
said connector attempts to establish connec 
tion with a busy line. 

10. In a telephone system, a plurality of 
subscribers' lines, an automatic connector 
switch for establishing connection with a 
called line, means including an automatic 
switch for extending connection from a call 
ing line to said connector switch, a holding 
circuit for said last-mentioned switch, a re 
lay in said connector, means for energizing 
said relay when said connector attempts to 
establish connection with a busy line, and 
means controlled by the energization of said 
relay for opening said holding circuit. 

11. In a telephone system, a plurality of 
subscribers’ lines, an automatic connector 
switch for establishing connection with a 
called line, means including a line switch 
individual to the calling line for establish 
ing connection with said connector, means, 
for operating said line switch when the call 
ing subscriber removes his receiver from the 
hook, a holding circuit for said line switch, 
and means for breaking said holding circuit 
when said connector attempts to establish 
connection with a busy line to thereby re 
lease said line switch. - 

12. In a telephone system, a plurality of 
subscribers lin 
switch for establishing connection with a 
called line, means including a line-switch 
individual to the calling line for establish 
ing connection with said connector, means 
for operating said line switch when the call 
ing subseriber removes his receiver from the 
hook, a holding circuit for said line switch, 
means for breaking said holding circuit 
when said connector attempts to establish 
connection with a busy line to thereby re 
lease said line switch, and means for pre 
venting said line switch from again operat 
ing if the calling subscriber still has his re 
ceiver off the hook. 13. In a telephone system, a plurality of 
subscribers' lines, an automatic connector 

lines, an automatic connector. 
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switch for establishing connection with a 
called line, means including a line switch 
individual, to the callingine for establish 
ing connection with said connector, means 
for operating said line Switch when the call 
ing subscriber removes his receiver from the 
hook, a holding circuit for said line switch, 
means for breaking said holding circuit 
when said connector attempts to establish. 
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connection with a busy line to thereby re 
lease said line Switch, and ineans controlled 
by the release of said line switch for trans 
mitting a biasy signal to the calling Sub 
scriber. - 

14. In a telephone systein, a plurality of 
subscribers' lines, an automatic connector 
switch for establishing connection with a 
called line, means inciding a line switch 
individual to the calling line for establish 
ing connection. With said connector, means 
for operating said line witch when the call. 
ing subscriber renoves his receiver from the 
hook, a holding circuit for said line switch, 
means for breaking said holding circuit, 
when said connector attempts to establish 
Connection with a busy line to thereby re 
lease said line switch, means for preventiag 
said line switch from agai: operating if the 
calling subscriber still has his receiver of 
the hook, and means controlled by the re 
lease of Said line Switch for transmitting a 
busy signal to the calling subscriber. 

5. In a telephone system, a plurality of 
subscribers’ lines, means including a plural 
ity of alutomatic switches controlable over 
two sides of a line circuit, in Series for ex 
tending a connection from a calling Fine to 
a called line, and means for atomatically 
releasing all of the switches in said cornec 
tion when one of said Switches attempts to 
make connection with a caliasi line which is 
busy. 

16. In a telephone system, a piiraiy of 
subscribers’ lities, an automatic connector 
Switch controllable over two sides of a line 
circuit in series for establishing connection: 
with a called line, means for extending a 
connection from a calling line to said con 
nector Switch, and means for automatically 
releasing said last connection upon said con 
nector attempting to establish connection 
with a called line which is busy. 

17. In a telephone system, a plurality of 
Subscribers’ lines, an automatic connector 
Switch controllable over two sides of a line 
circ}}. in series for establishing connection 
With a called line, means for extending a 
connection from a calling line to said con 
nector switch, means for automatically re 
leasing said last connection upon said con 
nector attempting to establish connection 
With a called line which is busy, asid means 
controlled by the releasec said last connec 
tion for releasing said connector. 
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18. In a telephone system, a subscriber's 
line, a line switch individual thereto, means 
controllabie over two sides of the line cir 
cuit in series for operating said switch, to 
extend a connection from said line, a busy 
signaling machine associated with said 
switch, and means controlled by the release 
of said switch for connecting said busy sig 
naling machine with the calling line. 

i.9. In a telephone system, a Stahscriber's 
line, a line switch individual thereto, a 
busy signaling machine associated with said 
switch, means controllable over two sides of 
the line circui 
Switch, means for releasing said switch when 
an atterpt is made to 2stainish connection 
With a busy line, and rea:ns controllied by 
the release of said switch for connecting 
Said busy sigraig machine with the call 
ing line. 

20. In a telei:hone system, a subscriber's 
line, a line switch individual thereto, a busy 
signaling machine associated with said 
switch, means controllable over two sides of 
the line circuit in series for operating said 
Switch, means for releasing said switch when 
a; attempt is made to establish connection 
with a busy line, means controiied by the re 
lease of said switch for connecting said 
busy signaling machine with the calling line, 
and means controiled by the repiacing of the 
receiver on the hook at the calling substa 
vion for disconnecting said bitsy signaling 
achine from the calling ine. 
2. In a telephone systein, a calling sub 

scriber's ille, a called subscriber's line, a 
line switch individual to said calling line, 
an automatic connector switch controllable 
over two sides of a line circuit, in series 
aidapted to establish connection with the 
called line, ineans for establishing connec 
tion from the line switch to said automatic 
Switch, incans for releasing said line switch 
when said gonnector attempts to ni:ke con 
nection with a bitsy line, a busy signaling, 
inachine associated with said iire switch, and 
ite:ns coltiglied by the release of said line 
Switch for connecting said busy signaling 
machine with the calling line. 

22. In a telephone system, a calling sub 
scriber's line, a called subscriber's fine, a 
line switch individual to said caling line, 
all automatic connector switch controllable 
Over two sides of a line circuit, in series 
adapted to establish connection with the 
called line, means for establishing connec 
tion from the line switch to sat automatic 
switch, means for releasing saic line switch 
When said connector attempts to make con 
Bection with a busy line, a hisy signating 
machine associated with said line switch, 
lineans controlled hy the release of said line 
switch for connecting Saidiusy signaling 
machine with the calling line, and means 
controlled by the replacing of : A...a 
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on the hook at the calling substation for tablishing connection with said connector, 
disconnecting said busy signaling machine 
from the calling line. 23. In a telephone system, a plurality of 
subscribers' lines, an automatic connector 
switch controllable over two sides of a line 
circuit in series for establishing connection 
with a called line, means including an auto 
matic switch for extending connection from 
a calling line to said connector switch, a 
holding circuit for said last-mentioned 
switch, and means for opening said holding 
circuit when said connector attempts to es 
tablish connection with a busy line. 

24. In a telephone system, a plurality of 
subscribers’ lines, an automatic connector 
$Witch controllable over two sides of a line 
i:ircuit in series for establishing connection 
With a called line, means including an au 
Somatic switch for extending connection 
from a calling line to said connector switch, 
a holding circuit for said last-mentioned 
Switch, a relay in said connector, means for 
tenergizing said relay when said connector 
attempts to establish connection with a busy 
line, and means controlled by the energiza 
tion of said relay for opening said holding 
circuit. 

25. In a telephone system, a plurality of 
:subscribers’ lines, an automatic connector 
switch controllable over two sides of a line 
circuit in series for establishing connection 
With a called line, means including a line 
switch individual to the calling line for es 
tablishing connection with said connector, 
means for operating said line switch when 
the calling subscriber removes his receiver 
from the hook, a holding circuit for said 
line Switch, and means for breaking said 
holding circuit when said connector attempts 
to establish connection with a busy line to 
thereby release said line switch. 

26. In a telephone system, a plurality of 
subscribers' lines, an automatic connector 
switch controllable over two sides of a line 
circuit in series for establishing connection 
with a called line, means including a line 
switch individual to the calling line for es 
tablishing connection with said connector, 
means for operating said line switch when 
the calling subscriber removes his receiver 
from the hook, a holding circuit for said line 
switch, means for breaking said holding cir 
cuit, when said connector attempts to es 
tablish connection with a busy line to the re 
by release said line switch, aid means for 
preventing said line switch from again oper 
ating if the calling subscriber still has his 
receiver off the hook. . - 

27. In a telephone system, a plurality of 
subscribers’ lines, an automatic connector 
switch controllable over two sides of a line 
circuit in series for establishing connection 
with a called line, means including a line 
switch individual to the calling line for es 

: 

line. 

means for operating said line switch when 
the calling subscriber removes his receiver 
from the hook, a holding circuit for said line 
switch, means for breaking said holding cir 
cuit when said connector attempts to estab 
lish connection with a busy line to thereby 
release said line switch, and means controlled 
by the release of said line switch for trans 
mitting a busy signal to the calling sub 
scriber. .. 

28. In a telephone system, a plurality of 
subscribers’ lines, an automatic connector 
switch controllable over two sides of a line 
circuit in series for establishing connection 
with a called line, means including a line 
switch individual to the calling line for es 
tablishing connection with said connector, 
means for operating said line switch when 
the calling subscriber removes his receiver 
from the hook, a holding circuit for said 
line switch, means for breaking said hold 
ing circuit when said connector attempts to 
establish connection with a busy line to 
thereby release said line switch, means for 
preventing said line switch from again oper 
ating if the calling subscriber still has his 
receiver' off the hook, and means controlled 
by the release of said line switch for trans 
mitting a busy signal to the calling sub 
scriber. ... - 

29. In a telephone system, a connector, a 
front bridge in said connector for control 
line the operation thereof, means for opening 
busy line, and means controlled by the open 
ring of said bridge for releasing said con 
nector. . . - 

30. In a telephone system, a connector, 
talking conductors extending through said 
connector, said conductors divided into two . 
inductively connected sections, one on the 
calling subscriber's side and one on the 
called subscriber's side, a relay bridged 
across the conductors of the calling side for 
controlling the operation of said connector 
and means for automatically operating said 
relay when the connector lands on a busy 

81. In a telephone system, a calling line, 
a called line, a pair of progressively mov 
able trunking switches for connecting the 
two over a talking circuit, means for oper 
ating said switches, a release equipment for 
releasing said switches, a holding circuit 
separate from the talking conductors for 
I'eventing the release of said switches dur 

ing talking, and means for rendering said 
holding circuit inoperative when the called 
line is busy for releasing said switches. 

32. In a telephone system; a calling line, 
a called line, a pair of progressively mov 
able trunking switches for connecting the 
two over a talking circuit, means for oper 
ating the said switches over two sides of 
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the calling line in series, a release equip 
ment for releasing said switches, a holding 
circuit separate from the talking conductor's 
for preventing the release of said switches 
during talking, and means for rendering 
said holding circuit inoperative when the 
called line is busy for releasing said 
switches. 33. In a telephone systein, a plurality of 
subscribers’ lines, an automatic connector 
switch for establishing connection with a 
called line, said switch provided with E. 'ating magnets for moving the switch first 
to elect a group of lines and for thereafter 
moving the switch to pick out a line in the 
elected group, said switch controiled over 
two sides of a calling line in Series, means 
for extending a connection from a cailing 
ine to said connector switch, and a relay 
for automatically releasing said last connec 
tion upon said connector attempting to es 
tablish connection with a called line which 
is busy. 34, in a telephone system, a plurality of 
Subscribers' lines, an automatic connector 
switch for establishing connection with a 
..called line, said switch provided with oper 
ating inagnets for moving the switch first to 
elect a group of lines and for thereafter 
moving the switch to pick out, a line in the 
elected group, means for extending a con 
nection from a caling line to said connector 
switch, said connector Switch controlled 
oyer two sides of the calling line in series, 
areans for attomatically releasing said last 
collection upon said connector attempting 
to establish connection with a called line 
which is busy, and a relay controlled by the 
release of said last connection for releasing 
said connector. 

35. In a telephone system, a subscriber's 
line, a line switch individual thereto, means 
for operating said switch to extend a con 
nection from said line, a busy signaling ma 
chine associated with said switch, and a 
line relay controlled by the release of said 
switch for connecting said busy signaling 
machine with the calling line. 

36. In a telephone system, a subscriber's 
line, a line switch individual thereto, a busy 
signaling machine associated with said 

s 

so 

switch, means for operating said switch, a 
circuit for releasing said switch when an 
attempt is made to establish connection with 
a busy line, and electromagnetic means con 
trolled jointly over said circuit and the said 
subscriber's line for connecting said busy 
signaling machine with the calling line. 

37. In a telephone system, a calling line, 
a line Switch therefor for extending a con 
nection from said line, a line relay for said 
Switch bridged across said line and adapted 
to be energized when the subscriber removes 
his receiver from the hook, an operating 
magnet for said switch adapted to be ener 
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gized by the operation of said line relay, 
a second relay for preventing the operation 
of said line relay from closing the circuit of 
said operating magnet when said switch is 
released while the calling subscriber has his 
receiver off the hook, and a busy signaling 
circuit closed by the energization of said 
line relay while the said operating magnet 
remains inoperative. 

38. In a telephone system, a plurality of sub 
scribers’ lines, an automatic connector switch 
for-establishing connection with a called line, 
means including a line switch individual to 
the calling line for establishing connection 
with said connector, means for operating 
said line switch when the calling subscriber 
removes his receiver from the hook, a hold 
ing circuit, for said line switch, means for 
breaking said holding circuit when said con 
nector attempts to establish connection with 

70 
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a busy line to thereby release said line 
switch, and a circuit controlled by the re 
lease of said line switch for transmitting 
a busy signal to the calling subscriber. 

39. In a telephone system, a plurality of 
'subscribers' lines, an automatic connector 
Switch for establishing connection with a 
called line, means including a line switch 
individual to the calling line for establish 
ing connection with Said connector, means 
for operating said line switch when the call 
ing subscriber removes his receiver from the 
hook, a holding circuit for said line switch, 
means for breaking said holding circuit, 
when said connector attempts to establish 
connection with a busy line to thereby re 
lease said line switch, a relay for prevent 
ing said line switch from again operating if 
the calling subscriber still has his receiver 

' of the hook, and a circuit controlled by the release of said line switch for transmitting 
a busy signal to the calling subscriber. 

i0. In a telephone system, a plurality of 
subscribers' lines, means including a plu 
rality of automatic switches controllable 
Over two sides of a line circuit in series för 
extending a connection from a calling line 
to a called line, and a relay for automati 
cally releasing all of the switches ini said 
connection when one of said switches at 
tempts to make connection with a called 
line which is busy. 41. In a telephone system, a plurality of 
subscribers' lines, an automatic connector 
switch controllable over two sides of a line 
circuit iri series for establishing connection 
with a called line, means for extending a 
connection from a calling line to said con 
nector switch, and a busy test relay for auto matically releasing said last connection upon 
said connector attempting to establish con 
nection with a called line which is busy. 

42. In a telephone system, a subscriber's 
line, a line switch individual thereto, a busy 
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switch, means controllable over two sides of 
a line circuit in series for operating said 
switch, means for releasing said switch when 
an attempt is made to establish connection 
with a busy line, and a relay controlled 
thereafter over the said subscriber's line for 
connecting said busy signaling machine 
thereto. 

43. In a telephone system, a connector, a 
front bridge in said connector for control 
ling the operation thereof, a test relay for 

opening said bridge when said connector 
lands on a busy line, and a circuit controlled 
by the opening of said bridge for releasing 
said connector. - 15 
Signed by me at Chicago, Cook county, 

Illinois, this 16th day of January, 1914. 
JEROME. E. COOLEY. 

Witnesses: n 

HARRY E. HERSHEY, 
GEO. A. YANOctowskI. 

  


